The study looked at the determinants of performance of donated seeds and fertilizers packs in maize production by HIV and AIDS affected households. Primary data collected by the researcher and secondary data collected from FAO were used for analysis. Descriptive statistics and correlation analysis were tools employed for data analysis in trying to come out with the determinants of productivity of vulnerable households who received input donations in the form of maize seed and fertilizers. From the results, socioeconomic variables such as access to extension (0.4), level of education attained by member (0.3), possession of farming implement [(hoes (0.4) and ploughs (0.4)] and livestock (0.7) have shown to determine positively and significantly to the productivity of supported vulnerable families. The number of chronically ill members of the household had an inverse (-0.4) relationship to productivity of vulnerable families. The study thus concludes that targeting on input packages should focus on well resourced (education, extension, implements and livestock) HIV and AIDS affected households while households under severe illnesses should be targets for humanitarian assistance as they cannot productively utilize supplied inputs due to demanding circumstances in the family.
INTRODUCTION
Zimbabwe is one of the countries among other subSaharan countries that are experiencing terrible loss of labor and skills through HIV and AIDS, (FAO, 2006) . The prevalence rate is estimated at 14.5% with around one in ten of the population with HIV. Infant mortality rate has doubled since 1990, average life expectancy for women affected by the AIDS pandemic is 47.6 years. Across countries in the eastern and southern Africa HIV prevalence rates are among the highest in the world, with rates as high as 24% and as low as 5% in Uganda, (Brent 2003) . Zimbabwe has a high number of orphans in proportion to its population of her country, as one in every four children (24%) in Zimbabwe are orphaned and this is mainly attributable to parents dying of AIDS. (ZIMSTAT, 2009) .
More than 60 percent of people in Zimbabwe reside in rural areas and depend on rain fed smallholder agriculture as the main source of livelihood (Rukuni, 2006) . HIV/AIDS affects more households through its impact on the availability of these assets that are required to undertake agricultural production, the household's ability to generate income and the ability of social support system to meet the household's needs. Stigmatization due to infection can limit social linkages and networks (for example family and community members), thus limiting access to resources (Van Lierre, 2002) .
FAO studies done in Southern Africa indicate evidence that poor households incur debt in order to meet additional health costs, funeral expenses, amid other immediate expenses. They try to hold on productive assets such as land, farming implements and trees for as long as possible (Kwaramba, 1997) . Eventually households are forced to sell livestock including draught animals (cattle and donkeys) and sell farm implements such as ploughs, cultivators, scotchcarts and wheelbarrows. Sale of productive assets such as draft power animals and agricultural implements jeopardizes the agricultural production capability of the household, impairing future productivity.
The widespread loss of active adults disrupts mechanisms for transferring indigenous farming methods, knowledge, values and beliefs from one generation to the next. This has serious implications on agricultural and livestock production. In Swaziland, a study on the impacts of HIV/AIDS and drought on local knowledge confirmed that the pandemic erodes gendered-local knowledge. Death of the man usually means the disappearance of knowledge and skills related to maize and cotton production , whereas the death of the woman affects the household's knowledge on legume production (Drimmie, 2002) . The burden of the care of sick adults might cause productive duties to be neglected or children to be taken out of school. In most cases many orphans are not taken in by extended families and thus burdened with adult responsibilities, such as putting food on the table, long before they ought to be (Barks-Ruggles, 2001 ).
According to the UN Secretary General's Task Force Report on Women, Girls and HIV/AIDS in Zimbabwe (2004) , as the death toll from AIDS is mounting, many widowed women are experiencing dispossessions of land in rural areas. Women often do not have marriage certificates or other documentation to protect their rights (and wills are rarely drawn up). A study by Brent et al. (2003) in Namibia revealed that households where husbands had died of HIV/AIDSrelated illnesses are disadvantaged. The traditional practice of taking land away from the widow and children continued and, in extreme cases, their livestock are also taken.
This adds on to Kwaramba's findings in 1997 that workload is increased among women and this impact negatively on agricultural production and food security. He further urges that in communities where there is a traditional division of labor by gender between agricultural and household work, women have to take up additional burden of taking care of the sick, orphans and attend frequent funerals. The increased workload may greatly reduce their time to participate in agricultural activities, leading to a decline in agricultural production. Affected households, and in particular female-headed households, reduces the total area under cultivation due to labor shortages (Kwaramba, 1997) . The study by Ncube (1999) revealed a decline in area under crop cultivation for AIDS affected households because of HIV/AIDS related reasons which include; shortage of labor, lack of inputs as the provider had died, and lack of draft power and farm implements as they were sold to cover medical and funeral expenses.
In a study of 1422 rural households in Kenya, Yamano et al. (2002) found that the total area under cultivation decreased by 26% if the head of household died. Besides the decline in crop acreage, AIDS affected households also experience declines in crop yield because of poor management of the crops. The overall result of the preceding impacts of HIV/AIDS is a decline in agriculture production. Decreased agricultural production impacts negatively on household food security and general livelihood.
Due to these shocks and stresses, HIV/AIDS affected households among other vulnerable households are left without the necessary inputs to restart farming, (ZIMVAC, 2010) . Thus agricultural recovery programs are implemented by central governments and NGOs with increased vigor to capacitate smallholder farmers against food insecurity. Input aid in the form of fertilizer and seed aid to HIV/AIDS affected households has the following broad objectives:
• To reduce the cost of producing the staple crop and other crop yields of agriculture dependant households • To reduce food insecurity and dependency on food aid
• To help food insecure farmers increase agricultural productivity and achieve food security through increased food and pulse production yield hence livelihood • To transfer improved seed varieties and fertilizers to farmers • To stimulate 'progressive modern farming practices'. Progressive farmers are those with precious irrigated plots and are targeted with hybrid maize and income-generating vegetable seeds (Rohr et al., 2004 ).
Non-governmental organizations which include Care International, World Vision and Citizens Network for Foreign Affairs have contributed to improved fertilizer use by training and establishing agro-dealers in smallholder areas. In the smallholder farming sector, the supply of inputs is mainly through general dealers and small agro-dealers thus investment in improved private marketing infrastructure in rural areas seems to be one of the most promising roles for the state (Rusike, 1997) . Although, past studies have noted that the main determinant of the size of the area planted and increased yields to key crops is the ownership of draft power (Rorh et al., 2004) . The distribution of fertilizer to vulnerable families enhances productivity and consequently improves prospects for an improvement in the food security of the vulnerable households. According to ICRISAT (2004) , fertilizer offered an average of 60 percent yield gain to maize, almost every farmer who applied this input received a positive yield. Despite the variability of rainfall, the contribution of the chemical fertilizer to the improvement of maize yields was substantial.
An upper estimate of the contribution of the relief seed to household production and food security can be derived from available estimates of the area planted to fertilizer and seed donations and mean yields obtained assuming that the recipients of these inputs would not have obtained any seed from alternative sources. Instead, they would simply have planted less land at all if they truly had no seed stocks. According to Maramanyika (2008) , provision of crop packs enabled 89% of the farmers to increase their land under cultivation. This research therefore seeks to verify the factors that affect efficacy of the crop input donations to the HIV and AIDS affected dependants in Zimbabwe in an effort to confront the epidemic through improving the livelihoods and food security. The outcomes from this study will help in targeting vulnerable households who can make productive use of supplied resources.
MATERIALS AND METHODS

The study area
This research was carried out in Tatonga Wards 1 and 2 in Chirumanzu District, Midlands Province which lies in Natural Farming Region 3. Inhabitants of this area survive mainly through the cultivation of crops such as maize, groundnuts and rapoko. Chirumanzu is characterized mainly by sand and clay soils with some very few portions covered with loam soils and this requires large amounts of fertilizers to boost production. Due to high costs of inputs such as seed and fertilizers and unavailability of labor, some HIV and AIDS affected households among other vulnerable households have not been able to meet costs thereby leaving the fields uncultivated. This has attracted the attention of various organizations such as Care International, CADEC and Oxfam now embarking on input donations in the area in the form of chemical fertilizers, maize and groundnut seeds.
Sample size selection
This research focused on vulnerable households affected and infected with HIV and AIDS. The sample was drawn from a list of individuals who have joined Tatonga Home Based Care Program (THBCP) after testing positive for HIV virus and undergone counseling. The households ranged from child-headed to singleheaded families and their occupation were mainly through small scale farming in Chirumanzu district.
A list of household heads was collected from THBCP. This program consisted of 365 families. Of the 365 families, 200 families have received input assistance with the notion that when NGOs target population for receipt of input assistance, 60% of the poorest and 60% of the wealthiest are targeted leaving out some vulnerable households. A cross section of HIV/AIDS affected households that have received input assistance was made and 101 households were randomly selected.
Data analysis and processing
In this study, descriptive statistics and correlation analysis were used to ascertain the determinants of performance of supported households.
RESULTS
General characteristics of respondents
Sex: Only 39% (N=101) of the households heads were males while 61% of the households heads were females and this outcome emphasizes the dominance of females among vulnerable households.
Marital Status:
The majority of household heads were widowed/widower (69%), with more widows (49%) than widowers (20%). About 13% were unmarried household heads mainly composed of children and 18% were married (Table 1) . 
Farming Practices
Maize cropping area over time: Table 3 Table 5 show input sources and usage for the 2009/10 cropping seasons. From the table, the great majority of the donated seed was sown and households would leave an average of 4.4 kg for the next season which is even more than the quantity retained from the last season. Seventy percent of top dressing fertilizer donated was applied; whereas, basal fertilizers applied were far below the mean quantities donated. This was mainly attributed to the late arrival of this input. Yield in maize production: The average yield of supported households was 2.1 tonnes per hectare which was higher than pre-intervention of 1.6 tonnes per hectare.
Procurement of inputs:
Determinants of performance of supported households
In order to see the complementarities of various socioeconomic characteristics of households to donated households on yields for the 2009/10 season, yield levels for that year were used as dependant variable and correlations of various independent variables were observed as shown in the Table 9 . The correlations of several factors in the table above are significant at the 1% level in determining a household productivity status. The greater the correlation coefficient between the factors, the more this combination determines maize yield levels. The ownership of draught power has positive (0.7) significant contribution to the performance of supported farmers. Results also indicate that number of chronically ill adults within a household correlates negatively (-0.4) with household productivity. Other socioeconomic variables such as access to extension, level of education attained by member and possession of farming implement have shown to determine positively and significantly to productivity of supported vulnerable families with coefficients 0.4, 0.3 and 0.4 respectively.
DISCUSSION
Determinants of performance of supported families
Variables considered in the model as independent variables include sex, the level of education attained by the key household member, total number of members and chronically ill adult members within a household. Total number of assets, access to extension and livestock ownership were also treated as independent variables. The dependent variable was maize yields for 2009/10 cropping season. Household size and number of chronically ill members within a household were also considered to be correlated to maize yields. Of these variables, sex, household size and age of key household member did not have significant positive correlation. The correlation coefficients for these variables were 0.089, 0.249 and -0.159 respectively, implying a weak correlation among these variables with output. Sex and age of key household member do not determine productivity, therefore their significance was compromised. Number of chronically ill members within a household was significantly correlated negatively to household productivity. This is because illness of member results in insufficient labor required for farming or leading to diversion of labor to care for the sick. Even if farmers receive inputs to increase productivity, without enough labor production will not be enhanced.
Total number of assets, livestock, education level and access to extension services showed a significant positive correlation with maize yields of input beneficiaries. The ownership of ploughs, hoes and cattle enhance productivity, they determine the area under crop cultivation. With the advent of input donations, highly endowed households tend to increase the area under crop cultivation and have the capacity to increase yields.
Access to extension and level of education attained by a key household member is highly correlated to maize yields. Households with access to extension services benefit more from input donations because they are equipped with technical experience and skills from extension workers. They adhere to instructions and have the ability to grasp concepts fast; they are also flexible to adjust to stress factors particularly climate change. The positive relationship between maize yields and ownership of productive resources such as draft and mechanical asset ownership and negative correlation portrayed by number of chronically ill adults as limitation to labor availability.
The study has evidence to prove that crop packs (input donations) should be targeted to well endowed HIV and AIDs affected households who are capable of increasing the total quantity of crop harvested; these households would then assist poorer households. Humanitarian assistance can also be targeted to households under severe illnesses as they cannot productively utilize supplied inputs due to demanding circumstances in the family.
